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I. Abstract 
Microelectromechanical systems (MEMS) is a rapidly grow​ing field which enables the manufacture of small devices using microfabrication techniques similar to the ones that are used to create integrated circuits. In the last two decades, MEMS technologies have been applied to the needs of biomedical indus​try giving rise to a new emerging field called Microfluidics. Microfluidics deals with design and development of minia​ture devices which can sense, pump, mix, monitor and control small volumes of fluids. The development of microfluidic sys​tems has rapidly expanded to a wide variety of fields. Principal applications of microfluidic systems are for chemical analy​sis, biological and chemical sensing, drug delivery, molecular separation such as DNA analysis, amplification, sequencing or synthesis of nucleic acids and for environmental monitoring. Microfluidics is also an essential part of precision control sys​tems for automotive, aerospace and machine tool industries. Mechanical type micropump needs a physical actuator or mechanism to perform pumping function. The most popular mechanical micropumps discussed here include electrostatic, piezoelectric, thermopneumatic, shape memory alloy (SMA), bimetallic, ionic conductive polymer film (ICPF), electromag​netic and phase change type. Non-mechanical type of micropump has to transform cer​tain available non-mechanical energy into kinetic momentum so that the fluid in microchannels can be driven. Non-mechanical micropumps include magnetohydrodynamic (MHD), electro​hydrodynamic (EHD), electroosmotic, electrowetting, bubble type, flexural planar wave (FPW), electrochemical and evap​oration based micropump.
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